Abstract-Virtual simulation experiment teaching is a good supplement of electrical engineer traditional experiment, especially in some dangerous situation, such as some instrument with high voltage. With virtual simulation experiment, not only some knowledge could be test and verify that couldn't test in traditional before, but also stimulate the interesting of students.
INTRODUCTION
At the present stage, electrical engineer is developed quickly, and the electric power plays an important role in many fields. The future development trend of electric power grid is smart grid, which include such features as flexible, clean, secure, economic, friendly and so on [1] .
Because of the environment of the power system and power industry is high-voltage, high risk, high energy consumption, the cost of real experiment is high and dangerous [2] .
The virtual simulation experiment teaching is an important application of the information technology in higher education and becomes an important part of educational informatization [3] .
II. APPLICATION IN POWER ELECTRONICS
Power electronics refers to control and conversion of electrical power by power semiconductor devices where in these devices operate as switches [4] .
PSIM is one of the fastest simulators for power electronics simulation. It achieves fast simulation while retaining excellent simulation accuracy. It can helps students to simulation electrical control, the top of circuit, and helps students to analysis the results, enrich the teaching contents, deepen students' understanding of power electronics.
For example, in a single-phase full-bridge inverter. If bipolar modulation PWM switching scheme is used. Vd=300V, ma=0.8, If unipolar modulation bipolar modulation is adapted, which one can achieve lower DC current ripple?
The first step, students need to use the power electronics knowledge to analysis this question, and make there conclusion. The second step, students need to use PISM to draw the unipolar and bipolar modulation, then simulate and compare the result and analysis the deferent.
A single-phase full-bridge inverter is shown in Fig.I , and unipolar modulation PWM switching scheme is used. Compare the waveforms of the output of unipolar modulation inverter and bipolar modulation inverter, it is easy to find that the PWM with unipolar voltage switching can achieve lower DC current ripple.
III. APPLICATION IN ELECTRIC DRIVE
Electric drive include the principle of motor, electromagnetics, the technology of automatic control system for electric drive, dynamics of machinery etc.
The traditional experiment of electric drive course includes some defects, such as experimental process abstraction, experiment difficult and high cost [5] ． MATALAB(Matrix Laboratory) is a scientific, mathematical and engineering software package for numerical computation, visualization and application development.
With MATALAB, students could practice in another way, the safe, convenient experiment. This method will activate the motivation of the students.
For example, the mechanical character of three-phase induction motor is describe as equation (1) , it is an important formulae in learning motor.
Where Pem is the electromagnetic power, Ω1 is the angular velocity, I2' is the current of rotor, r 2 ' is the resistance of rotor, x 2 ' is the rotor inductances, r 1 is the resistance of stator, f1 is the frequency of source, s is slip, p is number of pole pairs. All quantities are referred to the stator.
This mechanical character can be simulate by MATALAB, use M file, the character curve is shown in Fig. V. 
FIGURE V. MECHANICAL CHARACTER OF MOTOR
When the parameter of motor is changed, the mechanical character will changed too. This change can be simulate by MATALAB, use M file, the character curve that the parameter is changed is shown in Fig. VI. FIGURE VI.
MECHANICAL CHARACTER OF MOTOR
The cures in Fig. V. and Fig. VI. show when the voltage of the stator is reduced, the maximum slip is unaltered. But with the voltage of the stator is reduced, the maximum electromagnetic torque will reduced, as well as the start electromagnetic torque.
There is the three-phase asynchronous machine in MATALAB library, that can be dragged into a model, specify the parameters of the model , to simulate the properties of the motor or control the speed of the motor.
It is helpful to use the demo, such as the power_pwm demo, it illustrates the use of the Asynchronous Machine block in motor mode. It consists of an asynchronous machine in an open-loop speed control system. The students can modify the demo, change the control technique, then test and verify the control system.
IV. APPLICATION IN POWER SYSTEMS ANALYSIS
The interconnected power system is usually referred to as the largest and most complex machine build by humankind. Include power system steady-state analysis and Dynamic Analysis.
Power system consists of generation, power transformers, transmission lines, loads, capacitors, reactors and protection devices.
Because the power system is a complex system, the voltage is high, include high transmission voltages and the lower distribution system voltages. It is impossible to structure a real system to do experiment, for the cost is enormous, and it is dangerous to do the test with high voltage for students. 
V. CONCLUSION
With Virtual simulation experiment, students have more chance to test their design, the technique that is hard to understand, Virtual simulation experiment teaching is a good supplement of electrical engineer traditional experiment. It is cheaper, convenient, safe, interesting and efficieny, especially in some dangerous situation, such as some place with high voltage. With virtual simulation experiment, not only some knowledge could be test and verify that couldn't test in traditional before, but also stimulate the interesting of students. It plays a positive role in the student's scientific study and training. The good results of teaching and learning are achieved.
